I.N. Herstein has shown that an associative ring in which the nilpotent elements are "well-behaved", and such that every element satisfies a certain polynomial identity, is commutative.
Introduction
The beautiful theorem of Jacobson, which generalized the classical Wedderburn theorem on finite division rings, by proving that any associative ring in which x = x for all x , is a commutative ring [3] , has itself become the spring board for several generalizations; all of these asserting that an appropriately conditioned ring is commutative or nearly so. In particular, Herstein has shown that an associative ring in which the nilpotent elements are "well-behaved" and such that every element satisfies a certain polynomial identity, is commutative [2] . In this paper Herstein 1 s result is generalized. Additional results are obtained by modifying certain of the conditions of this generalization.
We show that in these cases the ideal C(R) generated by the commutators xy -yx of elements of an associative ring R , is a nil ideal in R , so that such a ring R is "almost commutative".
More specifically, we prove the following theorem, the case m = 1 of which recovers Herstein's theorem: By means of counter examples we shall show that the deletion of any one of hypotheses (i) , (ii), or (iii) in Theorem 1 is enough to destroy commutativity in R (even if R is associative).
Comnutativity theorem
In preparing for the proof of Theorem 1, we establish the following lemmas. 
, and adding, we obtain
The lemma now readily follows from ( Thus, by (3) and (it), we see that all products consisting of i a's together with j b's in any order are equal provided that t ; 2 ,
Therefore,
Thus, by (l) and (5) and hypothesis (ii),
and the lemma is proved.
In the proof of Lemma 2 we have also proved the following:
COROLLARY. Let R , N , m be as in Lemma 2, and let (i) We are now in a position to prove Theorem 1.
Proof of Theorem 1. Let a, b € R and let 5 be the subring of R Theorem 2, S is commutative so ab = ba , and Theorem 1 follows.
Theorem 2 is the case m = 1 of Theorem 1, when R is associative.
Remarks and examples
Consider for all x, y in R .
This, in turn, shows that the first condition in hypothesis (iii) of Theorem 1 cannot be deleted even if both (ii) and the second condition in (iii) were strengthened by assuming them to hold "globally" in R . In this section we show that a condition like the first part of ( H i ) will force the commutator ideal C(R) of an associative ring R to be nil, and when R is semi-simple will force R to be commutative.
A modified condition (iii)
Let R be a ring which satisfies the following property: It is an easy matter to use the structure theory now, since homomorphic images and subrings of rings which have Property P also have this property, to obtain THEOREM 3. If R is a semi-simple ring with Property V, then R is cormtutative.
COROLLARY. Let R be a ring with Property V, J(R) its Jacobson radical* and C(i?) its commutator ideal. Then C{R) £ J(R) .
The final result is then proved by adapting the proof of Theorem 3 of [ J L We omit the details. 
Then the commutator ideal C{R) of R is nil and if R is semi-simple [j(R) = 6) y it is commutative.
Proof. We note first that (6) This computation can be carried out formally if R fails to have a unity.
We conclude with the following corollary to Theorem 6. (if X = 3 we have (7) immediately from (6).) But (7) 
